Context: Research on organ donation education is limited due to its reliance on convenience samples and its failure to assess methods of instruction on the topic.
Teaching Organ and Tissue Donation in Medical and Nursing Education:

A Needs Assessment
It is widely recognized that the United States faces a public health crisis in the form of an organ shortage. This shortage results in a long list of individuals waiting for, and sometimes never receiving, life-saving organ transplants. [1] [2] During 2007 alone, 52,869 individual's names were added to the transplant waiting list, 3 with waiting list candidates reaching a staggering 99,863 names as of September 28, 2008 . 4 Such figures are even more daunting when one considers that there were only 14,400 donors in 2007 to supply the need for transplantable organs. 5 While multiple suggestions have been offered for resolving the organ shortage, ranging from policy changes 6 to public education, 7 the present study suggests that the education of healthcare professionals is also critical to resolving the organ shortage.
Healthcare professionals are important to furthering the cause of donation, as they have been identified as an information source about donation, [8] [9] and are considered influential in encouraging donation. [10] [11] Specifically, the present paper reports on the current state of organ donation education in samples of medical and nursing school deans.
Role of Healthcare Professionals in Organ Procurement
Historically, healthcare professionals have been responsible for identifying potential organ donors at the time of death and asking for familial consent to donation. 12 However, two pieces of legislation --required request and routine referral laws --have changed the role of healthcare professionals in the procurement system. Required request laws state that all eligible families must be offered the option of organ donation, while routine referral laws require that hospitals notify a local organ procurement organization [OPO] of a patient's impending death. 6 Such laws are intended to allow specially trained OPO coordinators to request donation, rather than having untrained hospital staff approach a family. 13 of approaching families for donation. Physicians and other healthcare professionals are no longer encouraged (unless specially trained), to approach a family for donation. 14 Under the current request system, however, healthcare professionals still play an important role in increasing the donor pool;
Healthcare professionals must still be able to respond to family-initiated questions about donation, educate a family about brain death, and be involved in "team huddles" to collaborate with OPO coordinators on the best methods of approaching a potential donor family. 14-15. One method of creating a pool of healthcare professionals who are knowledgeable about organ donation is to educate future members of the healthcare profession while they are still enrolled in medical or nursing schools. Both medical and nursing students have been documented as having generally positive attitudes toward donation, [16] [17] [18] with up to 80% of students reporting signing a donor registry or card. 17 Unfortunately, such positive attitudes toward donation have generally been accompanied by low levels of knowledge on the topic. [19] [20] Specifically, students in various samples have been found to lack knowledge on donation consent processes, brain death, and donor eligibility criteria. 17, [19] [20] Educating future healthcare professionals on the topic of organ donation is critical, as many of the identified barriers to donation, such as families who decline donation due to a failure to understand brain death, 21 are directly relevant to the role of healthcare professionals. Encouragingly, studies that have intervened in the medical and/or nursing student population have documented students' increased knowledge, self-efficacy, attitudes toward donation, and favorable program evaluations following intervention.
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Assessment of the Current State of Medical and Nursing Education
A significant limitation of the prior research on healthcare students and organ donation is the failure to consider how organ donation is implemented in healthcare programs across the United States.
To date, only one study has considered how a national sample of nursing schools provides education on organ donation
consider specific methods of instruction that may be more or less effective in promoting donation, nor did it assess efforts to teach students to declare their own donation intentions. In medical schools, efforts are even more limited, with convenience samples and data from students in other countries offering the only information on organ donation instruction in medical schools. 16-17; 19 Specifically, the authors were unable to identify any national effort to study organ donation instruction and assessment in medical schools. The present study surveys a national sample of medical schools and a statewide (New York) sample of nursing schools on organ donation topics contained in their curriculum and the methods utilized to instruct students on such topics. Results of the present study will provide a framework for future interventions in the medical/nursing student community, identifying areas where students are in need of further education or assessment.
METHOD
Overview
The present study was designed to examine the current instruction and assessment of organ donation in a national sample of medical schools and a statewide (New York) sample of nursing schools.
Individuals in charge of education or curriculum development were identified and received an e-mail invitation to participate in an online survey (developed through www.surveymonkey.com) that queried respondents as to how organ donation topics, skills related to organ donation, and the declaration of personal donation intentions were addressed within the school's curriculum.
Participants
Using information available from the American Medical Association and the New York State
Nurse's Association, lists were compiled of accredited nursing schools in New York and medical schools in the United States. By visiting each school's website, e-mail addresses were obtained for the individuals in charge of curriculum development (e.g., Medical Schools Deans, Medical Education Coordinators, Nursing Deans, Directors, etc.). Such a process resulted in the identification of 126 deans in medical schools and 107 deans or directors in New York nursing schools, who received an e-mail invitation to participate in the survey. Following the first round of e-mails, non-respondents were sent additional reminder invitations after two and three weeks' elapsed.
Survey Design
Based on a review of the relevant literature and communication with professionals in the donation and transplantation fields, a survey was developed to examine medical/nursing school curriculum content in the following three areas: (1) instruction in organ donation, (2) instruction in skills related to organ donation, and (3) assessment of student knowledge regarding organ donation. All questions were multiple-choice and aimed to explore both the inclusion of the content area within a school's curriculum, as well as the method of instruction (i.e., lecture, small group interaction, patient interaction, standardized patient, or "other" methods) used to present the material to students.
RESULTS
Instruction in Deceased Organ Donation
A total of 54 medical schools and 50 nursing schools completed the survey, resulting in response rates of 42.8% and 46.7%, respectively. Forty medical schools (74.1%) and 34 nursing schools (68.0%) presently provided instruction on organ donation. Overall, the topic of donation was considered to be 11.7%). Other methods of instruction included innovative techniques such as inviting organ procurement coordinators or donor/recipient families to speak to nursing students. Of those schools that reported including an organ donation component in their curriculum, schools were also asked to report how students were instructed on specific organ donation topics (See Table 1 ).
Skills Related to Organ Donation
All schools, regardless of whether they provided instruction in post-mortem organ donation, were asked to report how they taught students about two related issues: (1) how to discuss end-of-life issues (i.e., health care proxy, advance directive) with a patient, and (2) 3.7%) as methods of instruction. In addition to being asked about how students were instructed on topics related to post-mortem donation, schools were also questioned on if and how they taught students to declare their personal donation intentions (See Table 2 ).
Assessment of Organ Donation Knowledge
In total, 21 medical schools (38.9%) and 30 nursing schools (60.0%) reported that they provide assessments of students' knowledge on organ and tissue donation. Of those medical schools using an assessment, short answer exams (N = 9; 42.9%), standardized patients (N = 4; 19.0%), oral exams (N = 1;
4.8%), and "other" methods (N = 7; 33.3%) of assessment, such as multiple choice examinations, small group interactions, or observation of students in a clinical context, were common. Of the nursing schools reporting an assessment of organ donation knowledge, methods included primarily short answer exams (N = 12; 40.0%) and "other" methods of assessment (N = 2; 6.6%), such as multiple choice examinations.
DISCUSSION
The present study offers baseline information on the current state of organ donation education in medical and nursing schools. Results suggest that organ donation is seen as an important topic and has been incorporated into the curricula of a significant portion of the schools surveyed. While such findings represent an important first step toward creating a healthcare team that is well-educated and positive toward donation, results also suggest areas of improvement that should be targeted by those looking to intervene with medical/nursing student populations.
Improving Instruction in Organ Donation
While a substantial portion of schools report offering instruction on organ donation, the present study also identified deficits in students' donation education. For example, 20.0% of medical schools and 8.8% of nursing schools who provide donation instruction also report that they do not teach their students about the consent process, including the individuals responsible for obtaining donation consent. Current practice in organ procurement suggests that OPO coordinators and specially trained staff members should be the only individuals who approach a family about donation, 6,14 as unexpected donation requests have led families to decline donation. 26 Without education on the consent process, medical and nursing professionals cannot be expected to abide by the required referral laws and consult OPO officials prior to speaking with families. A lack of education could lead to well-intended, but overzealous, healthcare professionals requesting donation at inappropriate or unexpected times. As such, it is recommended that future training programs in organ donation teach students about required referral laws and the rationale behind such laws to prevent inappropriate donation requests from occurring.
A small minority of medical (5.0%) and nursing (11.8%) programs also reported that they do not teach students the definitions of brain and cardiac death. Of those programs that do offer instruction on the topic, lectures were the educational format of choice. Previous research has suggested that brain death can be a difficult topic for both the general public and the healthcare community to grasp, 27 and is directly relevant to organ donation as families of brain dead patients often decline donation when they do not understand the patient's diagnosis. 21, 28 As medical professionals are the individuals responsible for educating families about brain death, it is critical that future programs in organ donation include information about this topic. Programs may also do well to instruct students on brain death using methods such as patient interaction or patient observation, where students can physically observe the clear signs of brain death in a patient. Perhaps such a training format can make brain death more salient and easily understood within the medical community, allowing healthcare professionals to transfer such knowledge to patients' families.
Finally, a review of all of the topics included in organ donation programs suggests that most students are taught about organ donation through lectures. While lectures are certainly valuable, recent research that aims to teach undergraduate students about organ donation suggests that active learning opportunities may be even more beneficial to students' educational successes regarding donation.
topic such as organ donation, which is not salient to the general population, 30 active learning opportunities such as patient interactions or interactions with standardized patients may offer optimal learning opportunities that are easily remembered. Particularly for students who are entering rural hospitals, as opposed to large trauma centers, a more vivid presentation of organ donation information may help students to recall knowledge on a topic that they are likely to encounter infrequently during their employment.
Importance of Skills Regarding Donation
Results of the present study suggest that not only are medical and nursing students lacking education on particular post-mortem donation topics, but students are also not being taught to discuss organ donation with patients during routine healthcare visits. While medical students believe that physicians should discuss donation with patients, 17 and many healthcare providers report being asked about organ donation, 31 few healthcare practitioners actually have information available on donation for their patients. 32 Noting the positive attitude of medical students toward speaking about donation with patients could offer a prime opportunity to teach students early in their careers to instill in patients the importance of documenting donation decisions in life.
Similarly, the present study also found that many schools fail to teach students how to document their own donation decisions in life. Such findings are important for a number of reasons. First, families often consider and follow the wishes of the decedent in considering donation, 26, 33 and professional training in healthcare offers the perfect opportunity for students to create a documentation of their personal wishes.
Second, and perhaps more importantly, healthcare professionals have the potential to create hospital environments and normative social influences that are positive toward donation. For example, among nurses who have worked procuring donor organs, attitudes toward donation are somewhat negative. 34 Educating students on the benefits of donation early in their career may serve to create a healthcare environment that is positive toward donation and can encourage familial consent to donation through staff modeling of prosocial donation behaviors.
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Improving Assessments of Organ Donation Knowledge
Among both medical and nursing schools, the present study suggested that only a moderate amount of schools provide an assessment of students' donation knowledge. When assessed, students tend to be asked to complete short answer examinations about donation. While such efforts represent worthy first steps in encouraging donation, they may provide assessment at merely the "knows," rather than the "shows how" level. 36 Assessments using techniques such as standardized patients may offer a more accurate picture of students' donation knowledge, particularly as recent research (Feeley, T. H., Anker, A.
E., Soriano, R., Friedman, E., & Kane, T., unpublished data, 2008) suggests that students are often unable to reproduce their organ donation knowledge in interactions with standardized patients. Thus, findings of the present study also recommend that more stringent assessments of organ donation knowledge be implemented in medical/nursing curriculums, to create a pool of healthcare professionals who are able to deal with challenging, real-life, donation situations.
CONCLUSION
The present study represents the first national effort to consider the state of organ donation instruction in medical schools and a supplementary assessment to previously existing research on donation education in nursing schools. 25 Study results are relevant to the future success of the donation system, as healthcare professionals are in a unique position to positively influence donation outcomes by creating hospital environments that are supportive of donation, working in cooperation with OPO staff to request donation, and by providing families with adequate information on brain death. Results of the present study suggest that medical and nursing students are not given adequate information or training to meet these roles, as national programs lack curriculum components designed to enhance students' knowledge of brain death and the consent process and simultaneously rely primarily on lectures as a method of training.
Future interventions in medical/nursing schools would do well to incorporate greater information on brain death and consent processes, provide more active learning opportunities to students, and assess students' donation knowledge using more involved techniques, such as standardized patients. 
